Dietary elevated sucrose modulation of diesel-induced genotoxicity in the colon and liver of Big Blue rats.
Earlier studies have indicated that sucrose possesses either co-carcinogenic or tumor-promoter effects in colon carcinogenesis induced by genotoxic carcinogens. In this study we investigated the role of sucrose on diesel exhaust particle (DEP)-induced genotoxicity in the colonic mucosa and liver. Big Blue rats were fed with DEP (0.8 ppm in feed) and/or sucrose (3.45% or 6.85% w/w in feed) for 3 weeks. DEP increased both DNA strand breaks and DNA adducts in colon. Interestingly, sucrose also increased the level of bulky DNA adducts in colon. DEP and sucrose had no effect on DNA strand-breaks and DNA adducts in liver. DEP and sucrose treatment did not have any effect on mutation frequency in colon and liver. Oxidative DNA damage detected as 8-oxodG (8-oxo-7,8-dihydro-2'-deoxyguanosine) and endonuclease III or formamidopyrimidine DNA glycosylase sensitive sites was unaltered in colon and liver. The mRNA expression levels of the DNA repair enzymes N-methylpurine DNA glycosylase ( MPG), 8-oxoguanine DNA glycosylase ( OGG1) and ERCC1 (part of the nucleotide excision repair complex) measured by reverse transcription-polymerase chain reaction were increased in liver by DEP feeding. In colon, expression was unaffected by DEP or sucrose feeding. Among biomarkers of oxidative stress, including vitamin C, malondialdehyde and protein oxidations (gamma-glutamyl semialdehyde and 2-amino adipic semialdehyde) in plasma and liver, only malondialdehyde was increased in plasma by sucrose/DEP feeding. In conclusion, sucrose feeding did not increase DEP-induced DNA damage in colon or liver.